Fluvastatin improves osteoporosis in fructose-fed insulin resistant model rats through blockade of the classical mevalonate pathway and antioxidant action.
Feeding rats with a high-fructose diet induced insulin resistance, leading to hypertension or metabolic disorders. Although hypertension is known to accelerate osteoporosis, it is not obvious whether insulin resistance would accelerate osteoporosis. In this study, we evaluated whether osteoporosis might accelerate in fructose-fed rats (FFR), and examined the effect of fluvastatin through a blockade of the mevalonate pathway and an antioxidant action. Stimulation of recombinant receptor activator of nuclear factor-kappaB (NF-kappaB) ligand (RANKL) expressed by osteoblasts/ stromal cells and macrophage-colony stimulating factor (M-CSF) significantly increased TRAP-positive multinuclear osteoclasts and pit formation, accompanied by an increase in reactive oxygen species as assessed by dichlorodihydrofluorescein (DCF) staining. Interestingly, it was completely abolished by treatment with fluvastatin, pyrrolidine dithiocarbamate (PDTC) and N-acetylcysteine (NAC), but not pravastatin. These actions of fluvastatin were partially abolished by co-treatment with geranylgeranylpyrophosphate (GGPP), but not farnesylpyrophosphate (FPP). In the estrogen-deficient model by ovariectomy, FFR exhibited a decrease in bone mineral density, activation of osteoclasts, and an increase in urinary deoxypyridinoline. Importantly, the treatment of fluvastatin, but not pravastatin, attenuated FFR-induced osteoporosis. The present study demonstrates that fructose fed to rats induced insulin resistance and accelerated osteoporosis, while fluvastatin, but not pravastatin, significantly attenuated osteoclast differentiation and activation through a blockade of the classical mevalonate pathway and an antioxidant action, leading to prevention of osteoporosis.